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MAINTAINING THE HIGHWAY INFRASTRUCTURE As
ALTERNATIVE FUEL VEHICLE USAGE INCREASES

Sandy Manche*
INTRODUCTION

to provide $10.8
approved a "stopgap"
Congress
2014,
31,
July of additional funding to the Highway Trust Fund.' This
billion
additional funding was needed to maintain the Highway Trust Fund
through May 2015.2 Based on projections from the Congressional Budget
Office, the Highway Trust Fund will continue to have an average annual
deficit of $15 billion through 2020. The Highway Trust Fund provides
federal and state funding for road and mass transit projects' and it is funded
through a tax on gasoline and diesel fuel. s Two factors that have
contributed to the shortfall are the increases in "fuel efficiency" of
automobiles and the lack of an increase in the gasoline and fuels tax since
1993.6 However, increased consumer usages of electric vehicles are also a
contributing factor to this shortfall.7
There are two types of "plug in" electric vehicles: hybrid and all
electric. Plug-in hybrid electric vehicles (PHEV) "are powered by an
internal combustion engine that can run on conventional or alternative fuel
and an electric motor that uses energy stored in a battery [and can be]
plugged into an electric power source to charge the battery."' Fully-electric
or all-electric vehicles (EV/BEV) "use a battery to store the electric energy

Qn

. Staff Editor, KY. J. EQUINE AGRIC. & NAT. RESOURCES L., 2014-2015; M.B.A. 1997,
Eastern Kentucky University, J.D. expected December 2015, University of Kentucky.
TIMES (Jul.
'Michael A. Memoli, CongressApproves TemporaryHighway FundingMeasure, L.A.
20 4073
l1
31, 2014, 6:28 PM), http://www.latimes.com/nation/politicsAa-na-congress-highwaystory.html.
2See

id.

3id.

' See id.

id.

5

' See Emily Goff, Congress Should Reprioritize Highway Trust Fund Money to Improve Mobility,
HERITAGE FOUND. (Apr. 22, 2013), http://www.heritagi.org/research/reports/2013/04/highway-trustfind-needs-to-be-reprioritized-to-improve-mobility.
' Hybrid and Plug-In Electric Vehicles, U.S. DEPT OF ENERGY, ALT. FUELS DATA CTR.,
http://www.afdc.energy.gov/vehicles/electric.html (last updated Dec. 17, 2014).
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that powers the motor [and the] batteries are charged by plugging the
vehicle into an electric power source."9
In December 2010, sales of "plug-in" electric vehicles were minimal,
with two models, the Chevrolet Volt and Nissan Leaf, reporting that only
345 total vehicles were sold in the U.S."o Sales of "plug-in" vehicles began
increasing in 2011 and additional manufacturers began offering fully
electric vehicles." From 2011 through 2013, an increasing number of
electric vehicles began using the highways with an additional 17,425
vehicles sold in 2011, 52,581 vehicles sold in 2012, and 97,509 vehicles sold
in 2013. 12 In 2014, twenty-two models of "plug-in" electric vehicles
contributed to a reported annual sales volume of 119,710 vehicles in the
U.S.;" therefore, sales in 2014 surpassed the 2013 level.1 4 Although electric
vehicles account for less than four percent of the sales of light duty vehicles
in the U.S.,"s the increasing historical sales raise the issue of how future
funding of highways will be achieved as sales of gasoline in the U.S.
decrease due to the use of electric vehicles by consumers.
The Highway Trust Fund, 26 U.S.C. § 9503, established that the
section 4081 taxes of 18.3 cents per gallon 6 on gasoline and 24.3. cents per
gallon on diesel fuels and kerosene" would be transferred into the fund.'"
By taxing gasoline, the users of the highway are funding the maintenance of
the highways." Fully electric vehicles do not use gasoline; therefore, those
users pay no gasoline tax. "Hybrid" vehicles, which operate through both
the use of gasoline and a battery, use fewer gallons of gasoline; therefore,
the owners of these vehicles pay a reduced gasoline tax. Therefore, it is clear

9 Id.
10 Monthly Plug-In Sales Scorecard, INSIDE EVS, http://insideevs.com/monthly-plug-in-salesscorecard/ (last visited Feb. 26, 2015).
"1 See id.
12 id.
13id

14 See id.
" Light Duty Electric Vehicle Monthly Sales Updates, U.S. DEP'T OF ENERGY, TRANSP. TECH.
R&D CTR., http://www.transportation.anl.gov/technology-analysis/edrive-vehicle_monthly-sales.html

(last visited Jan. 21, 2015).
" 26 U.S.C. § 4081 (2014).
" See 26 U.S.C. § 9503 (2014).
19 Stephen McDonald, Why VEETC is Not Enough: Protecting the NationalHighway
TransportationInfrastructure, 30 WM. & MARY ENVIL. L. & POL'Y REV. 731, 739 (2006).
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that the current gasoline tax structure does not "charge" all of the users of
the federal highways for the use of the highways. Furthermore, as the
number of electric vehicles on the roads increases, the revenues that fund
the Highway Trust Fund will decrease.
Decreases in revenues to the Highway Trust Fund affect both the
federal government and the state governments. In 2011, "states received
anywhere from 14.9 percent (New York) to 58.9 percent (Montana) of their
total highway and transit funding from the federal government." 20
Although, over half of the funding for Kentucky road projects is raised by
the state motor fuels tax and about a third is received from the state motor
vehicle tax,21 a significant portion of the state revenue is received from the
federal Highway Trust Fund.22 Kentucky receives "about $650 million from
the trust fund annually." 23

Increases in electric vehicle usages also reduce the amount of tax
collected in Kentucky. The Kentucky motor fuels tax has both a variable
and fixed component. The variable component imposes an excise tax of
"nine percent (9%) of the average wholesale price rounded to the nearest
one-tenth of one cent .

. .

on all gasoline and special fuel received in [the]

This tax is imposed on the dealer.25 Because the tax is based on the
average wholesale price, the state receives less funding for road projects
when the price of gasoline drops. In January 2015, the Kentucky tax on
gasoline fell 4.3 cents to 27.6 cents per gallon.26 While a tax decrease is
state."24

20 Adrienne Lu, Federal Fund Goes Broke, Forcing States to Hit Brakes on Road Projects, USA
TODAY (Jul. 2, 2014, 1:14 PM), http://www.usatoday.com/story/news/nation/2014/07/02/stateline-

highway-funds/12056037/.
21 KY. CTR. FOR EcON. POLICY, OUR COMMONWEALTH: A PRIMER ON THE KENTUCKY
at
available
3,
BUDGET
STATE
OUR
[hereinafter
http://www.kypolicy.us/sites/kcep/files/Kentucky%20Budget%20Primer.pdf
COMMONWEALTH] (last visited Feb 28, 2015).
22 See KY. TRANSP. CABINET, KENTUCKY LONG-RANGE STATEWIDE TRANSPORTATION
http://transportation.ky.gov/Planning/Documents/Ch%204%20at
available
PLAN,31,

%20Funding%20Needs.pdf (last visited Feb. 28, 2015).
23 Jonathan Meador, FederalHighway Trust Fund Insolvency Threatens $185 Million in Kentucky
Projects, WFPL NEWS (Jul. 2, 2014), http://*fpl.org/post/federal-highway-trust-fund-insolvencythreatens-1 85-million-kentucky-projects.
24
25

26

KY. REV. STAT. ANN. § 138.220 (West 2014).
id.

Mike Wynn & Joseph Gerth, Kentucky Gas Tax to Drop Next Year, COURIER-JOURNAL (Nov.

http://www.courier-journal.com/story/news/politics/ky-generalPM),
8:40
2014,
19,
7
assembly/2014/11/19/kentucky-gas-tax-fall-next-year/1927284 /.
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advantageous to Kentucky motorists, the January decrease was predicted to
"result in a $129 million loss to the Kentucky road fund . .. totaling about 6
percent of the state highway program." 27 The Transportation Department
noted that this decrease would be "crippling" to the state's budget for
"building, improving, maintaining and repairing [Kentucky] roads, streets
and bridges."28 Decreases in gasoline taxes collected by the state due to
increased use of electric vehicles, therefore, can also contribute to an already
constrained Kentucky road fund.
Although electric vehicle sales through 2014 have been relatively small
compared to total vehicle sales, electric vehicle sales only began increasing
within the past four years and are in the early stage of their life cycle.
Additionally, substantial investments have been made by both the federal
government and private companies to increase electric vehicle sales. This
note will discuss the current state of electrical vehicle sales, the investments
that have been made in improving the infrastructure to increase electric
vehicle sales, the taxpayer inequalities that will result from maintaining the
current "gasoline tax" tax structure and will propose alternatives to the
current gasoline tax.
Part I of this Note will discuss the problems with the current taxing
structure for funding highway projects. Part II will calculate the impact on
tax revenues from the increase in electric vehicles sales. Part III will discuss
tax policy issues, including horizontal and vertical equity. Part IV will
discuss solutions that other states have proposed for increasing funding of
highway projects, and problems with the proposed solutions. Finally, Part
V will discuss the current taxing structure for electricity and propose that
the current tax structure for electricity usage be amended to capture a tax on
electric vehicle usage.

27
28

id.
id.
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I. FUNDING OF HIGHWAY PROJECTS
The gasoline tax was initially established as a user fee to subsidize
federal road construction.2 9 The federal Highway Trust Fund ("HTF") was
created to earmark the revenue collected from the gasoline tax for road
projects.o The current federal gasoline tax of 18.3 cents per gallon has not
been increased since 1993. "' Although the costs of maintaining the
highways have increased due to inflation, the gasoline tax has remained
constant

and has not been adjusted for inflation. If the gasoline tax had

been indexed for inflation, motorists in 2014 would have been paying
approximately 29.9 cents per gallon for taxes instead of 18.3 cents per
gallon (based upon the cumulative rate of inflation of 63.4 percent between

1993 and 2014).
In the U.S. the highway infrastructure is aging. In its 2013 Report
Card, the American Society of Civil Engineers gave "roads" a grade of D
(poor).34 Historically, the "HTF" revenues from gasoline taxes have not
been enough to meet the increasing expenses for maintaining highways and
Congress has had to appropriate additional funds from the General Fund to
keep the fund solvent.

In a June 2014 report, the Congressional Budget

Office reported that "in the past 10 years, outlays from the Highway Trust
Fund have exceeded revenues by more than $52 billion . . . [s]ince 2008,
lawmakers have addressed those shortfalls by transferring $54 billion,
mostly from the general fund of the Treasury, to the Highway Trust Fund."
36

In August 2014, lawmakers again addressed this shortfall in Public Law

113-159 ("Highway and Transportation Act of 2014") by appropriating

29 McDonald, supranote 19, at 739.

'o Id. at 739.
" Gregory Wallace, Top Republican Open to Tax Increase, CNN MONEY (Jan. 5, 2015, 3:06 PM),
http://money.cnn.com/2015/01/05/news/thune-gas-tax-increase/.
32 id.
33
See
US
Inflation
Calculator,
COINNEWS
MEDIA
GROUP,
LLC
http://www.usinflationcalculator.com (last visited Feb. 26, 2015).
' 2013
Report Card for America's Infrastructure, AM.
Soc'Y CivIL ENG'RS,
http://www.infrastructurereportcard.org/a/#p/roads/overview [hereinafter ASCE] (last visited Feb. 26,

2015).
35 Id.
36 CONGRESSIONAL BUDGET OFFICE, Pub. No. 4819, THE HIGHWAY TRUST FUND AND
THE TREATMENT OF SURFACE TRANSPORTATION PROGRAMS IN THE FEDERAL BUDGET 1 (Jun.
2014), availableat http://www.cbo.gov/sites/default/files/45416-TransportationScoring.pdf.
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59.765 million from the General Fund and an additional $1 million from
the "Leaking Underground Storage Tank Trust Fund"3 7
Fuel efficiency of automobiles also impacts the revenues collected from
the gasoline tax because the price of gasoline can impact whether a driver
choses to purchase an automobile that is fuel efficient or inefficient. The
average price of a gallon of gasoline first exceeded $3 per gallon in 2008.38
As the price of gasoline increased, consumer demand shifted from large
vehicles, such as SUVs, toward "hybrids and other fuel-efficient cars."" In
2005, the average miles per gallon ("mpg") for vehicles increased to twentyone mpg due to increased sales of more fuel-efficient vehicles. 40
Technological advances by automobile manufactures further increased the
average mpg. As of 2013, the average mpg of cars and light duty trucks has
risen to twenty-four mpg.41 Between 2005 and 2013, the annual miles that
Americans had driven remained relatively flat with 2.97 trillion miles driven
in 2005 compared to 2.96 trillion miles driven in 2013.42 Logically, if
Americans are driving the same number of miles but are achieving a higher
mpg, the gasoline tax revenue will decrease because the tax rate per gallon
has remained constant. Furthermore, hybrid vehicles "typically achieve
better fuel economy and have lower fuel costs than similar conventional
vehicles."4 3 Therefore, as sales of hybrid vehicles and fully electric vehicles
increase, the taxes collected from the gasoline tax will further decrease. As
previously stated, fully-electric vehicle sales have been increasing between
2011 and 2014.44

" Highway and Transportation Act of 2014, Pub. L. No. 113-159,
1848-1849 (2014).

§

2002, 128 Stat. 1839,

3 See Petroleum & Other Liquids, Gasoline and Diesel Fuel Update, US. Regular Gasoline Prices,
U.S. DEPT. ENERGY, ENERGY INFO. ADMIN., http://www.eia.gov/petroleum/gasdiesel/ (last visited

Fab. 26, 2015).
"

Thomas Merrill & David M. Schizer, Energy Policyfor an Economic Downturn:A Proposed

PetroleumFuelPrice StabilizationPlan, 127 Yale J. on Reg. 1, 29-30 (2010).
'. McDonald, supra note 19, at 751-52.

See U.S. ENVTL. PROT. AGENCY, EPA-420-S-14-001, LIGHT-DUTY AUTOMOTIVE
TECHNOLOGY, CARBON DIOXIDE EMISSIONS, AND FUEL ECONOMY TRENDS: 1975 THROUGH

2014, at 8 (Oct. 2014), availableat http://epa.gov/fueleconomy/fetrends/1975-2014/420sl4001.pdf.
U.S.
DEPT OF ENERGY,
the U.S.,
Miles
Traveled in
42 Annual
Vehicle
http://www.afdc.energy.gov/data/10315 (last visited Feb. 26, 2015).
13 Benefits and Considerations of Electricity as a Vehicle Fuel, U.S. DEP'T OF ENERGY,
http://www.afdc.energy.gov/fuels/electricity-benefits.html (last updated Jan. 2, 2015).
" See Monthly Plug-In Sales Scorecardsupra note 10.
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Decreases in the federal gasoline tax collected also affects the funding
to the states. Additionally, increases in fuel economy, increases in sales of
electric vehicles, and decreases in the price of gasoline will also reduce the
tax revenues collected by Kentucky where the state motor fuels tax
contributes over half of the funding for road projects.45 In Kentucky, the tax
rate decreases when the average wholesale price of gasoline decreases.46 As a
result of a decrease in the wholesale price of gasoline, the Kentucky gasoline
tax decrease of 4.3 cents per gallon on January 1, 2015 was projected to
"result in a $129 million loss to the Kentucky road fund - totaling about 6
percent of the state highway program."4 7 Kentucky roads are also aging. In
its 2011 Report Card, the American Society of Civil Engineers gave
Kentucky's roads and bridges a grade of D (poor). 48
II. IMPACT OF ELECTRIC VEHICLE USAGE ON HIGHWAY FUNDING

Increases in sales of fully electric vehicles decrease the revenue
collected through both the federal gasoline tax and state motor fuels taxes.
For example, in 2014 the average number of miles that Americans drove per
year was 13,476.49 If a person drives a 2 4 -mpg vehicle, then he will
purchase approximately 562 gallons of gasoline in a year and pay $102 in
federal gasoline taxes ($155 in Kentucky motor vehicles taxes assuming a
tax rate of 27.6 cents). But when a motorist purchases a fully electric vehicle
rather than a conventional gasoline powered vehicle, the gasoline tax and
state motor vehicles tax revenue is not collected. Although this number
seems nominal, sales of 120,000 fully electric vehicles would result in a loss
of federal gasoline revenue of $12.2 million. Furthermore, electric vehicle
sales are predicted to increase. Although the 2014 cumulative sales for
electric vehicles were only 287,570", "the 10 year future U.S. cumulative

45 OUR COMMONWEALTH, supra note 21, at 3.

* Wynn & Gerth, supra note 26.
47

id.

4

ASCE, supra note 34.-

49 See Average Annual Miles per Driverper Age Group, U.S. DEP'T OF TRANSP., FED. HIGHWAY

ADMIN., https://www.fhwa.dot.gov/ohim/onhO0/bar8.htm (last modified Feb. 20, 2015).
5 Monthly Plug-In Sales Scorecard,
supra note 10, at 1.
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sales [through 2023] are predicted to be [between] 1.8 to 7.3 million
vehicles."5
In his 2011 "State of the Union Address," President Obama stated
that "[w]ith more research and incentives, we can break our dependence on
oil with biofuels, and become the first country to have a million electric
vehicles on the road by 2015."52 Attainment of this goal is unlikely by 2015
because only 287,570 electric vehicles had been sold through 2014.
However, the federal government and the manufacturing industry are
focused on building an infrastructure to achieve increases in electric vehicle
sales. In 2011, when the President announced the goal that one million
electric vehicles be sold by 2015, a Department of Energy report indicated
that "[t]hrough the Recovery Act, the United States made an
unprecedented investment to build our domestic manufacturing capacity
and secure our position as a global leader in advanced lithium-ion battery
technology ... [the] investment includes ... $2.4 billion in loans to three of
the world's first electric vehicle factories in Tennessee, Delaware, and
California . .. [and] $2 billion in grants to support 30 factories that produce
batteries, motors, and other EV components."s" A 2012 report from the
Congressional Budget Office estimated that the federal initiatives for
electric vehicles would cost the federal government $7.5 million by 2019.54
This estimate included the U.S. initiative of federal tax credits of up to
$7,500 per vehicle (total budgetary cost $2 billion) that was granted under
the "The American Recovery and Reinvestment Act of 2009," as well as, a
$2 billion in grants under the "Electric Drive Vehicle Battery and

51

DAVID BLOCK & JOHN HARRISON, ELEC. VEHICLE TRANSP. CTR. ELECTRIC VEHICLE
SALES AND FUTURE PROJECTIONS 2 (Jan. 2014), available at http://evtc.fsec.ucf.edu/reports/EVTC-

RR-01-14.pdf.
52 Press Release, President Barack Obama, Remarks by the President in State of Union Address
(Jan. 25, 2011), http://www.whitehouse.gov/the-press-office/2011/01/25/remarks-president-stateunion-address.
5
U.S. DEP'T OF ENERGY, ONE MILLION ELECTRIC VEHICLES BY 2015: FEBRUARY 2011
at
available
(2011),
5
REPORT
STATUS

http://wwwl.eere.energy.gov/vehiclesandfuels/pdfs/1_millionelectric_vehiclesrpt.pdf.
4
ROB GECAN ET AL., CONG. BUDGET OFFICE, EFFECTS OF FEDERAL TAX CREDITS FOR
at
available
2012),
(Sept.
4
VEHICLES
ELECTRIC
OF
PURCHASE
THE
https://www.cbo.gov/sites/default/files/09-20-12-ElectricVehides_0.pdf.
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Component Manufacturing Initiative", and $3.1 billion from loans granted
under the "Advanced Technology Vehicles Manufacturing Program."ss
Another initiative by the federal government included purchasing
electric vehicles for its own fleet and installing charging stations at federal
buildings. The U.S. General Services Administration ("GSA") reported
under the "EV Pilot Program" that "[o]ne hundred sixteen plug-in electric
vehicles [would be] leased to 20 agencies, including the Departments of
Energy, the Navy, and the Treasury [in five major cities and that the] GSA
[would] work with agencies to install charging infrastructure in federal
buildings in the five pilot cities."56
In 2012, the Department of Energy launched an initiative, called the
"EV Everywhere Grand Challenge," with the goal "to be the first nation in
the world to produce plug-in electric vehicles that are as affordable and
convenient for the average American family as today's gasoline-powered
vehicles within the next 10 years. 5 7 A January 2014 report by the U.S.
Department of Energy, "EV Everywhere: A Grand Challenge," reported
that its 2013 "Workplace Charging Challenge" initiative, which was aimed
at encouraging employers to provide electric vehicle charging stations for
use by employees, had resulted in "more than 50 leading employers in the
U.S. [pledging] . . . not only to provide PEV charging access to their

workforce at more than 150 worksites, but also to share their best practices
with other employers through a nationwide network of information
exchange."" This report also noted that the Department of Education's
research and development efforts had "reduced the cost of PEV [plug-in
electric vehicle] batteries by approximately 50% over the [previous] four
years." 59 Reductions in the cost of electric vehicles due to the reduced cost
of creating the electric battery, as well as the ability to charge the vehicle
while at work, could increase the demand for electric vehicles.
s Id. at 4.
56 Electric Vehicle PilotProgram, U.S. GEN. SERVS. ADMIN.,
http://www.gsa.gov/portal/content/281581 (last visited Mar. 3, 2015).
57
EVEverywhere: America's Plug-In Electric Vehicle Market ChargesForward, OFFICE OF ENERGY
EFFICIENCY and RENEWABLE ENERGY, http://energy.gov/eere/articles/ev-everywhere-america-s-plugelectric-vehicle-market-charges-forward (last visited Mar. 30, 2015).
5
EV Everywhere: Grand Challenge, U.S. DEP'T OF ENERGY, 1, 11 (Jan. 2014),
http://energy.gov/sites/prod/files/2014/02/f8/eveverywhere-road-to-success.pdf.59
1d. at 5.
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In addition to more employers offering charging stations for their
employees, retailers have also been installing charging stations at their retail
locations. For example, Walgreen's "offers electric vehicle (EV) charging
stations at approximately 400 locations across the country." 60 This
demonstrates Walgreen's intention to provide charging stations that "can
add 30 miles of range"' in ten minutes and that are conveniently located
close to customer's homes or work. 62 As the number of retailers offering
charging stations increase, the demand for electric vehicles should increase.
The ability to charge your vehicle while you shop could improve consumer
perception of electric vehicles.
In a November 18, 2014 press release from the White House, the
Obama Administration announced "new commitments by more than 120
businesses, non-profits, and schools, including more than 70 Edison
Electric Institute utility companies, to purchase electric vehicles and
technologies and to install workplace charging stations." 63 The
administration stated that "[t]oday's commitments demonstrate that
businesses across the U.S. are investing in the technology that will enhance
our energy security by reducing our dependence on oil, promoting measures
to cut fuel costs for American families and businesses, and helping the U.S.
continue to cut carbon pollution" 64 Four of the seventy utility companies
that committed to devoting "at least 5 percent of their annual fleet
acquisition budgets to purchasing plug-in electric vehicles" were Kentucky
utility companies: Kentucky Power, Duke Energy Kentucky, Kentucky
Utilities and Louisville Gas & Electric.s
In the press release, the Obama administration noted that the number
of workplaces providing charging stations was increasing, that the U.S.
Department of Energy was undertaking new initiative to "enhance

Stations,
Charging
Vehicle
Electric
6
http://www.walgreens.com/topic/sr/sr-electric-vehide_charging-stations.jsp

(last

WALGREENS.COM,
visited Mar. 31,

2015).
Id.
62 id.
6

6 FACT SHEET. Growing the United States Electric Vehicle Market, THE WHITE HOUSE (Nov.
18, 2014), http://www.whitehouse.gov/the-press-office/2014/11/18/fact-sheet-growing-uniited-stateselectric-vehicle-market.
64 Id.
65id
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aggregated purchasing " as evidenced by the fact that the federal fleet of
electric vehicles had expanded to 4,000 electric vehicles and 16,000 hybrid
electric, and that the "Los Angeles Air Force Base became the first federal
facility to replace 100 percent of its general purpose vehicle fleet with plugin electric vehicles (PEVs)." 6 The administration also noted that "[e]ight
states have also committed to putting 3.3 million zero-emission vehicles on
the road by 2025, in part by including them in their own public fleets."67
In addition to purchasing cars for their own public fleets, some states
are also driving the initiative to increase the sales of electric vehicles.
Recently, in September 2014, the Governor of California signed a bill,
"The Charge Ahead California Initiative," with the goal to "place in service
[in California] at least 1,000,000 zero-emission and near-zero-emission
vehicles by January 1, 2023 and to increase access for disadvantaged, lowincome, and moderate-income communities and consumers to zeroemission and near-zero-emission vehicles.""6

The federal government, state government, manufacturers, private
employers, public utilities, and retailers have made significant investments
in establishing an infrastructure to increase electric vehicle sales. Although
the electric vehicle sales market has only begun growing within the past
four years, these initiatives and increasing numbers of charging stations
could increase the sales of electric vehicles in the U.S. and further decrease
the tax revenue base for maintaining and improving the highway
infrastructure that these vehicles use. The American Society of Civil
Engineers has already rated the highway infrastructure "poor"' and the
Highway Trust Fund has already reached an underfunded level, requiring
additional funding from the federal government "General Fund." 70
Furthermore, imposing a "user fee" through a tax on gasoline results in
inequality among motorists. Motorists using the highway system that drive
a gasoline powered vehicle will be "charged" for their use of the highway
through the gasoline tax; however, motorists using the highway system that
66Id.
6 7 Id.
68

S.B.1275, 2013 Leg., 2013-2014 Reg. Sess. (Cal. 2013).

ASCE, supra note 34.
70
Highway
Trust
69

Fund,
AM.
HIGHWAY
USERS
http://www.highways.orgladvocacy/issues/highwayfunding-2/ (last visited Mar. 31, 2015).
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drive an electric powered vehicle will not be "charged" for their use of the
highway system and the price of their electric vehicle will be further
reduced by a tax credit.
Currently, the federal government offers a tax credit for purchases of
electric vehicles." Additionally, some states offer state credits to electric
vehicle purchasers.72 The federal government began offering a tax credit in
2008 with the passage of the "Energy Improvement and Extension Act of
2008,"" The tax credits were extended under the "American Clean Energy
and Security Act of 2009,"74 and were available in 2014. The federal tax
credit allows a tax credit of up to $7,500 for " each new qualified plug-in
electric drive motor vehicle placed in service by the taxpayer during [a]
taxable year."75 The calculation of the credit is a base amount of $2,500 plus
a battery capacity amount, which is calculated by multiplying $417 by the
number of kilowatt-hours the vehicle has in excess of 5-kilowatt hours, but
it cannot exceed $5,000. Therefore, the maximum credit that a taxpayer
may claim is $7,500.

In 2014, Kentucky did not offer incentives or tax credits for purchasing
electric vehicles; however, many states did offer incentives or tax credits.
For example, Georgia offers a maximum state tax credit of up to $5,000 for
fully electric vehicle (BEV) purchases, and California offers a credit of up to
$2,500 for fully electric vehicle (BEV) purchases and $1,500 for plug-in
hybrid electric vehicles (PHEV). 7 1 Other incentives offered for electric
vehicle purchasers are "discounted rates for residential vehicle charging
during off-peak hours," which are offered by various utilities in California,
exemptions from personal property tax in Michigan, and exemptions from
sales taxes in Washington.7 9

" See 26 I.R.C. § 4081 (2012).
72 See United States Incentives Map, PLUG IN AM., http://www.pluginamerica.org/incentives (last
visited Mar. 31, 2015) (scroll over states to view states with and without incentives).

" I.R.S. Bulletin 2009-89 (Nov. 30, 2009).
74 26 I.R.C. § 30D (2013).
75 id.
76 Id.
n See United States Incentives Map, PLUG IN AMERICA, http://www.pluginamerica.org/incentives
(last visited Feb. 26, 2015) (scroll over the state of Kentucky).
7s Id. (scroll over the states of Georgia and California).
7 Id. (scroll over the states of California, Michigan, and Washington).
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Many states also offer incentives for electric vehicle infrastructure
investments. For example, Maryland, Arizona, Louisiana, Missouri, New
York, and Oklahoma offer tax credits for charging equipment and "Utah
has made electricity used by vehicles exempt from taxes."so Therefore, the
current tax policy of both the federal government and many state
governments

is

to

encourage

investment

in

the

electric

vehicle

infrastructure and to encourage sales of electric vehicles. If the objective of
the current tax policy is to reduce the environmental and national security
costs associated with gasoline, then the federal government must also weigh
the costs to the highway infrastructure that will result from a reduction in
gasoline powered

vehicles.

Furthermore,

the current

tax policy

of

encouraging electric vehicle sales through tax credits but only taxing the
users of the highway system that own gasoline powered vehicles, creates
inequities among taxpayers.
III. TAx POLICY ISSUES

Tax policy goals are generally aimed at achieving fairness between
taxpayers. The two primary ways of measuring fairness are: horizontal
equity and vertical equitys". Horizontal equity is where taxpayers at equal
levels of income pay an equal amount of tax. 82 Vertical equity is where
taxpayers at higher levels of income are bearing a higher relative burden of
the tax.83 For example, the federal income tax is a progressive tax where
taxpayers with similar incomes pay the same tax rate and taxpayers at higher
levels of income pay a higher tax rate.84 The federal income tax is aimed at
creating horizontal equity between taxpayers that have similar incomes and
vertical equity by charging a higher tax rate for individuals that are in a
higher income bracket and are thereby consuming more public services.
However, tax inequality may be allowed if there is a higher policy goal that

so Several States are Adding or Increasing Incentives for Electric Vehicle Charging Stations, U.S.
ENERGY INFO. ADMIN. (Dec. 11, 2014), http://www.eia.gov/todayinenergy/detail.cfm?id=19151.
8 See LEONARD E. BURMAN & JOEL SLEMROD, TAXES IN AMERIcA: WHAT EVERYONE

NEEDS TO KNOW 1, 163-164 (Oxford University Press 2013).
" Id. at 163.
13 Id. at 164.

84 See 26 U.S.C.A § 1 (W~est 2014).
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the government is trying to achieve, such as lowering environmental costs
through tax credits on electric vehicle purchases.s 5
Horizontal equity is the "idea that, other things equal, the tax burden
should not vary much among people at about the same standard of living; in
other words, the tax system should not discriminate on the basis of
irrelevant characteristics or tastes.""6 The current tax on gasoline creates
horizontal inequity between taxpayers because taxpayers in a similar
situation (i.e., driving a car) are taxed at different rates and the tax
discriminates on the basis of the vehicle owner's preference for specific types
of cars.
Vertical equity is achieved when taxpayers that are consuming more
services are taxed at a higher rate than lower income individuals." The
gasoline tax is imposed on the sale of gasoline to offset the cost of
maintaining the highway system that the taxpayer is using or consuming;
however, taxpayers who drive electric vehicles are not burdened by a tax for,
their consumption of the highway system. The gasoline tax, therefore, is
vertically inequitable because it is taxing some taxpayers at a higher rate
even though the taxpayers may not be consuming (i.e., using) more of the
highways.
Horizontal and vertical inequity will be allowed if the government is
trying to achieve a higher policy goal." The current tax policy has been to
encourage alternative vehicle usage by offering tax credits from federal
income tax. The objective of encouraging alternative vehicle usage is to
reduce the U.S. dependence on foreign oil and air pollution caused by
greenhouse gases." Historically, the transportation industry has been a
significant contributor to greenhouse gases. 90 Electric vehicles reduce
greenhouse emissions; however, these vehicles do not eliminate greenhouse
gases completely if the electricity used to charge the vehicle is generated

" See BURMAN & SLEMROD, supra note 81, at 163.

6 Id.
sId. at 164.
'Id. at 163.
9

See Amber Mahone et al., Electric Vehicles and Gas-FiredPower, 149 No. 12 PUB. UTIL. FORT.

42,43 (2011).
o Adam D.K. Abelkop, Why the Government Should Drink Your Milkshake The Case For

Restructuringthe FederalGas Tax, 35 J. CORP. L. 393, 396 (2009).
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Although the current tax policy encourages the

purchase of alternative fuel vehicles, the tax policy should balance the
environmental benefits with the costs of maintaining the highways. The
optimal solution is a tax system that enables the electric vehicle's operating
cost to be lower than a gasoline powered vehicle's operating cost, yet still
taxes all of the users of the highways to ensure that funding is available for
highway construction and maintenance projects.
IV. SOLUTIONS PROPOSED WITHIN OTHER STATES
Taxing users based upon mileage is the most equitable method of
taxing users of the highways because the tax would be directly correlated to
consumption of the highway system and would be horizontally and
vertically equitable. The issue, however, is the method used for tracking the
mileage. A movement toward taxing users based upon mileage has begun.
In 2013, Oregon was the first state to "established a road usage charge
system for transportation funding."" Oregon's "road usage charge system" is
a voluntary program that is set to begin in July 2015 and will be limited to
5,000 residents.93 The program will allow volunteers to chose either a GPS
enabled monitoring device or a non-GPS monitoring device, will charge a
road usage fee of 1.5 cents per mile, and will allow volunteers to obtain a
credit for the amount of Oregon state gasoline taxes paid.94 One of the
critical issues still being discussed by the task force is how to charge nonresidents for road usage.s Although the initial program participants will be
provided the "mileage reporting device" at no cost9",

if the program

becomes mandatory, the cost of a mileage-reporting device may have to be

" Mahone et al., supra note 89, at 43.
92
Road
Usage
Charge
Program,
OR.
DEP'T
OF
TRANSP.,
http://www.oregon.gov/ODOT/HWY/RUFPP/Pages/index.aspx (last visited Mar. 31, 2015).
93 id.

"4 Road Usage Charge Program Frequently Asked Questions, OR. DEPT OF TRANSP., 1, 1, 4 (Nov.
21, 2014), http://www.6regon.gov/ODOT/HWY/RUFPP/Documents/ODOTRUCPFAQ.pdf; Road
Usage Charge Pilot Program 2013 & Per-Mile Charge Policy in Oregon, OR. DEPT OF TRANSP., 1, 11
(Feb.
2014),
available
at
http://www.oregon.gov/ODOT/HWY/RUFPP/Road%20Usage%20Charge%20Program%2ODocumen
ts/RUCPP%20Final%20Report.pdf.
95 Road Usage ChargePilot Program2013, supra note 94, at 3.
6
1d. at 5.
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paid by motorists. The mileage-reporting devices are obtained from thirdparty vendors, who will report the mileage to the state for billing of
motorists.9 7 Many motorists may be opposed to installing mileage-reporting

devices in their vehicles because of privacy issues, and a general perception
that the government can track their movements. Oregon tried to address
this potential issue in "Senate Bill 810" and stated that "all personallyidentifiable information will be destroyed within 30 days of the current
billing cycle [and that] [p]articipants in the program will also have the
option of choosing a reporting method that does not use any GPS enabled
software."9

Following Oregon, the California's Governor signed "Senate Bill
1077" on September 29, 2014, to create a "Road Usage Charge (RUC)
Technical Advisory Committee in consultation with the Secretary of the
Transportation Agency"99 and to report its findings by June 30, 2018.100
The objectives of this bill were to "guide the development and evaluation of
a pilot program to assess the potential for mileage-based revenue collection
for California's roads and highways as an alternative to the gas tax
system" 10' and the bill directed the Technical Advisory Committee to
consider:
(1) The availability, adaptability, reliability, and security of
methods that might be used in recording and reporting highway
use. (2) The necessity of protecting all personally identifiable
information used in reporting highway use. (3) The ease and cost
of recording and reporting highway use. (4) The ease and cost of
administering the collection of taxes and fees as an alternative to
the current system of taxing highway use through motor vehicle
fuel taxes. (5) Effective methods of maintaining compliance.
(6) The ease of reidentifying location data, even when personally
identifiable information has been removed from the data.
(7) Increased privacy concerns when location data is used in

' See id. at 9.

Road Usage ChargeProgramFrequentlyAsked Questions,supra note 94, at 6.
" Vehicles: Road Usage Charge Pilot Program, S.B. 1077, 2013-2014 Leg., Reg. Sess. (Cal.
Sept. 29, 2014), availableat http://leginfo.legislature.ca.gov/faces/billAnalysisClient.xhtml.
1oo Id.
9
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conjunction with other technologies. (8) Public and private
agency access, including law enforcement, to data collected and
stored for purposes of the RUC to ensure individual privacy rights
are protected pursuant to Section 1 of Article I of the California
Constitution.1 02
All of the issues identified by California are issues that a state
considering the implementation of a road usage fee must consider.
While some states may focus on taxing users based on mileage through
GPS tracking, while others may focus on relying on mileage usage
reporting, one of the issues with imposing a tax on mileage is interstate
travel. Currently, when a motorist is traveling between states, the state
selling the gasoline, that the motorist is consuming, collects the revenue for
the state gasoline tax. If a state replaces its state imposed gasoline tax with a
mileage based tax on its residents, the state would collect no revenue for
nonresidents traveling through the state. Furthermore, if a resident works in
another state that also imposes a road usage tax, the mileage reporting
system would need to be capable of reporting information to each state
based on miles driven within each state.
Individual state taxation also does not address the underfunding of the
federal Highway Trust Fund. Elimination of the federal gasoline tax would
require a national method of revenue collection based upon miles driven.
To replace the gasoline tax on a national level, a global tracking and
reporting system would be required because self-reporting by taxpayers
could be inaccurate and reporting of travel by state would create a burden
on taxpayers. Additionally, a central data collection method would be
needed so that a taxpayer only receives one invoice and a third-party vendor
submits the revenue to all of the states that the motorists traveled within.
However, motorists may be opposed to a third-party having information on
the GPS locations they traveled to within a given month and billing by
state would not be possible without GPS information. To reduce the
burden on taxpayers, the states could collect the tax revenue based upon
residency in the state. This could be accomplished in the state of Kentucky
by adding a state and federal "highway usage" tax to the current state
102

id.
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property tax on vehicles, which is paid yearly based upon the fair market
value of a vehicle.os This would require taxpayers to self-report their
mileage and, therefore, the reporting could be inaccurate. Also, imposing
tax based upon residency would create inequalities among the states because
states with higher numbers of motorists and more trucking companies
would reap the benefit of the tax even though the motorists and trucking
companies would be using roads in other states.
My proposal is to continue to collect the tax at the source of the
resource used. Motorists who consume gasoline tax would continue to be
charged a federal and state gasoline tax based upon gasoline consumed.
Motorists who consume electricity could be charged a federal and state
highway usage charge at the source, on the electric utility invoice. This
would allow the federal government to continue to allow tax incentives to
incentivize the use of alternative fuels. The tax on gasoline could be
increased to discourage gasoline consumption, and the tax on electricity
usage could be decreased to encourage the use of alternative fuels. Under
the highway usage fee systems that are being proposed by the states, all
motorists will pay the same rate, regardless of whether they drive a gasoline
powered vehicle or an electric vehicle. Although the mileage reporting
system addresses the issue of electric vehicle owners not paying tax for the
usage of the highways, the system does not differentiate between fuel
sources. Therefore, it does not encourage the use of alternative fuels. A
method that differentiates between fuel sources but also collects a highway
usage tax would address the issue of electric vehicle owners not paying a tax
for the use of the highways but it would also enable the state and federal
government to further their goals of increasing the usage of alternative
vehicles.
Accurate collection of this tax could be accomplished if the electric
vehicle is on a separate meter from the taxpayer's home meter. By placing
the vehicle on a separate meter, the electric utility company could more
accurately assess the tax. Otherwise, the electric utility supplying the
electricity to the home would need a method of separating the electricity
used by the vehicle from the electricity used within the taxpayers home.
103

KY. REv. STAT. ANN.

§ 138.460

(West 2007).
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One potential issue with this method is that taxpayers who charge their
vehicles at business and retail locations would not incur a tax on that usage;
however, the tax could be imposed on the business and retailer.
Businesses and retailers that provide charging stations would already
be incurring the cost of the electricity used in the charging station, and the
addition of a tax on the electricity would only be an additional cost of
providing the service to employees and customers. If the cost of electricity,
including the tax, remains lower than the price of gasoline, electric vehicles
will remain an attractive alterative for motorists, and that attractiveness
could further be enhanced by an increase in the federal and state gasoline
tax.
V. CURRENT TAXES IMPOSED ON ELECTRICITY USAGE

In Kentucky, when fuel costs are $2.42, on average, the electricity cost
to drive a similar electric vehicle the same number of miles is .99 cents,
more than half of the cost.'" Although this difference varies by state, even
in a high electricity cost state, such as California, the cost to drive the same
distance is still less with an electric vehicle.os One method of ensuring that
electric vehicle operational costs remain lower than gasoline costs is to
encourage motorists to charge their vehicle during off-peak hours. Many
motorists will want to charge their vehicle as soon as they get home from
work, to ensure that it is available for use.o6 The evening hours, however,
are "peak" hours and the cost of electricity would be higher during these
hours. '07 One way of encouraging "off-peak" charging is for utility
companies to install smart meters in customer's homes, these meters could
allow electric companies to charge a lower rate for charging vehicles during
off-peak hours.os Generally, the utility company will receive notice that the

1 Dan Leistikow, The eGallon: How Much Cheaper Is It to Drive on Electricity? ENERGY.GOV,
(June 10, 2013, 11:00 PM), http://energy.gov/articles/egallon-how-much-cheaper-it-drive-electricity#.

105 See id.

'"Jake Seligman, Electric Vehicles and Time-of-Use Rates: The Impending Role of the New York State
Public Service Commission in Regulating Our TransportationFuture,28 PACE ENVrL. L. REV. 568, 573
(2010).

"07 Id.

In Id. at 582.
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customer is charging an electric vehicle because the installation of a "high
09
amp wall charger" is typically necessary.' If smart meters are used, then
the utility company could collect an additional tax on the electricity used for
vehicle charging and this tax could be directed to the federal Highway
Trust fund, as well as the state's transportation fund.
This tax could also replace taxes that are currently assessed on
electricity usage within the home. For example, Kentucky Utilities rate for
residential service is a basic service charge of $10.75 plus a charge of
$.07744 per kilowatt hour (kWh).1 0 Additionally, the utility currently
collects a school tax of 3 percent, which is authorized by Kentucky Revised
Statute 160.617.1" Kentucky Utilities has a pilot rate schedule for Low
Emission Vehicles (LEV), which has a basic service charge of $10.75 plus a
charge of $.05587 per kilowatt hour during off-peak hours, $.07763 per
kilowatt hour during intermediate hours, and $.14297 per kilowatt hours
during peak hours, and the utility collects the 3 percent school tax.112
Therefore, Kentucky encourages off-peak charging by offering a lower rate
per kilowatt-hour. Additionally, utility companies would probably not be
opposed to installing smart meters in homes that charge electric vehicles
because reducing the amount of electricity that is being used during peak
hours could enable the utility company to better manage their supply and
costs. Kentucky utility companies already collect school taxes, so an
additional tax collection and remittance would not place a burden on the
utility company.
During 2014, based on number of units, the Nissan Leaf had the
highest sales volume." The Nissan Leaf requires 30 kWh to operate for
100 miles.11 4 If the Nissan Leaf were charged during peak hours, the

highest rate schedule, the cost of driving 100 miles would still be lower than

' Id. at 588.
110
LONNIE E. BELLAR, PUB. SERV. COMM'N OF KY., RATES, TERMS AND CONDITIONS FOR
https://lgeat
available
(2013),
SERVICE,
ELECTRIC
FURNISHING
ku.com/sites/default/files/documents/kuelecrates14.pdf.
"I Ky. REV. STAT. ANN. § 160.617 (West 2005).
112 BELLAR, supra note 110.
113 Monthly Plug-In Sales Scorecard, supra note 10.
1 Tom Moloughney, How Much Does It Cost To ChargeAn Electric Car? PLUG IN AMERICA
(Apr. 17, 2014, 6:58 AM), http://www.pluginamerica.org/drivers-seat/how-much-does-it-cost-chargeelectric-car.
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the price of gasoline for a vehicle that averages 25 miles per gallon.
Therefore, an additional tax for highway usage could be imposed without
increasing the cost of operating an electric vehicle beyond the cost of
operating a gasoline-powered vehicle. If the tax were imposed as a
percentage of the total cost of electricity, it would further incentive
motorists to reduce their total utility costs by charging during "off peak"
hours. Additionally, motorists may perceive an additional tax on electricity
as having less of an impact than paying a tax for each mile driven during a
month.
CONCLUSION

In conclusion, electric vehicle sales appear to be in the early stage of
their lifecycle, with the number of vehicles sold increasing within the past
four years. The infrastructure to support electric vehicles is evolving with
the assistance and encouragement of the federal government through
incentives. As the price of gasoline increases, electric vehicles will become a
more attractive alternative for motorists. To make the current "gasoline" tax
more horizontally equitable between taxpayers, a similar tax must be
imposed upon electric vehicles. Some states have begun to recognize that an
alternative taxing method is needed to ensure that there is adequate funding
for highway construction and maintenance. The implementation of an
alternative method, however, should be addressed on the national level to
ensure equality between the states and ensure that the Highway Trust Fund
has adequate funding. So far, the proposed solution by the states has been
to tax motorists on a per-mile basis. Although this method directly
corresponds to the consumption of the highway, it raises issues of privacy.
This method does not differentiate based upon the type of vehicle, electric
vehicle owners and gasoline powered vehicle owners will pay the same
amount of tax on a per-mile basis, therefore, this method does not
incentivize motorists to purchase electric vehicles.
States addressing the issue of electric vehicle usage on highways should
examine an alternative method, taxing residents based upon the source of
energy used to power the vehicle. The usage of electricity for an electric
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vehicle could be captured at either the charging station, or a smart meter
within the home. By taxing at the source, the tax on gasoline could be
independent of the tax on electricity. This method would be directly
correlated with the type of resource being consumed and would increase the
revenues for highway projects. With independent rates for the taxes, the
state and federal government would have the ability to vary the tax rate to
encourage alternative fuels. This method would support the long-term goals
of reducing dependence on gasoline and reducing emissions into the
environment but it would address the issue of electric vehicle owners not
paying a "usage" tax to use the federal and state highways.
In Kentucky, the state could examine the possibility of replacing the
current school tax on electricity used for motor vehicle charging with a tax
for highway usage. Redirecting this tax would better align the revenues with
the resources being consumed by the taxpayer. If you assume that school
taxes are imposed on residents based on consumption of the public
education system, highway taxes should also be imposed on motorists based
on consumption of the federal highway infrastructure. Enacting the taxing
system now, in the early stages of changing consumer preferences, would
ensure that highway tax revenues are not significantly impacted as sales of
electric vehicles increase.

